We investigated stool samples of primary school pupils in four rural communities of Moro Local Government Area of Kwara State for helminthic intestinal parasites and its intensity. Four hundred and thirteen (413) pupils submitted their samples for examination. The samples were examined by wet preparation, formol ether concentration methods and Stoll's technique to estimate the worm burden of positive stool samples. Overall prevalence of soil transmitted helminths (STH) in the four communities was 41.9%. The ova/larvae of STH parasites detected were hookworm, Ascaris lumbricoides, Trichuris trichiura and Strongyloides stercoralis with prevalence of 15.4, 11.3, 8.1 and 7.1%, respectively. Generally, the intensity of parasitic infections among the pupils was moderate. STH infection was more in 15-20 years age groups than those of 5-9 years and 10-14 years. Risk factors that contributed to high prevalence of STH infections among the pupils and methods of control were discussed.
INTRODUCTION
Soil-transmitted helminths (STH) infections are among the most common infections worldwide and affect the poor and deprived communities. The four main soiltransmitted helminth infections are ascariasis, trichuriasis, hookworm and strongyloidiasis caused by Ascaris lumbricoides, Trichuris trichiura, Ancylostoma duodenale/Nector americanus (hookworm) and Strongyloides stercoralis, respectively. Recent estimate suggests that A. lumbricoides infects over one billion people, T. trichiura 795 million and hookworm 740 million (WHO, 2013) . Generally, more than 1.5 billion people or over 24% of the world's population are infected with these infections worldwide (WHO, 2013) . Sub-Saharan Africa has the highest prevalence of these helminth parasites than Latin-America, Caribbean, Middle-east and North Africa (WHO, 2013; Murry and Lopez, 1996; Chan et al., 1994) .
Adult hookworm inhabit the upper part of the human small intestine, while Ascaris lumbricoides parasitize the entire small intestine and adult Trichuris trichiura lives in the large intestine of the human gastrointestinal tract (Bethany et al., 2006 STH infections are widely distributed throughout the tropics and subtropics, where climatic conditions are very important determinant in transmission of these infections (Bethany et al., 2006) . Adequate moisture and warm temperature are essential for larval development in the soil (de Silva et al., 2003; Brooker and Micheal, 2000) . Other important determinants in epidemiology of soiltransmitted helminths are poverty, inadequate water supply, sanitation and poor personal hygiene especially shoe wearing and hand washing (de Silva et al., 2003) . Those conditions favour soil-transmitted helminth species and infection commonly occurs as co-infection. STH infections have profound effect on health of growing children, such as chronic ill health and insidious clinical presentation (Brooker and Micheal, 2000) . Such children are mal-nourished, have stunted growth, intellectual retardation, anaemia and poor school attendance. Morbidity from these infections and rate of transmission are directly related to the number of worms harboured in the host (Anderson and May, 1991) . The intensity of infection is the main epidemiologic index used to determine level of soil-transmitted infection.
Malete, Elemere, Ore-Olumoh and Animaje are small rural communities of Moro Local Government of the central senatorial district of Kwara State. Most of the inhabitants of these villages are farmers, hunters and traders. The water supply is mainly through boreholes, while others depend on locally dug wells, streams/rivers and ponds. Most dug wells dried during dry season (between November and March) then villagers use streams/rivers or ponds as sources of their domestic water supply.
There is continual need to call the attention of the world to the burden of STH infections, some of which are among the neglected tropical diseases. The total burden of diseases due to STH infections and its consequences could be prevented in high-prevalence communities by massive de-worming of school age children (WHO, 2013) . Knowledge of the distribution and extent of intestinal helminth infections in rural communities is thus a prerequisite for planning and for effective treatment. There has been no previous report on epidemiology of STH infections in these communities. This survey assessed the prevalence and intensity of soil-transmitted helminth in school age children of rural communities and conditions that might influence their transmission.
MATERIALS AND METHODS

Study site
The study was carried out among the pupils of ages 5-20 years in primary schools at Malete, Elemere, Ore-Olumoh and Animaje rural communities of Moro Local Government area of Kwara State, Nigeria. Kwara State is within the middle belt region of Nigeria and is the link state between the Northern and the Western parts of Nigeria. I t is within the Savannah region and the climate is of equatorial type with rainy and dry seasons. The annual rainfall Babatunde et al. 5149 ranges from 1,000 to 1500 mm. The minimum temperature range is 24-32°C while mean the maximum range is 35-38°C (Kwara State Today, 1997). The communities' water sources were traditionally dug wells, boreholes usually provided by government or its agencies, while nature sources are stream/river and ponds.
Study population
The study population consisted of registered primary school children because they form most accessible age group and most vulnerable to STH infection community. A questionnaire survey data from the pupils included age, type of toilet available, sex, hand washing habit, water sources, weight and occupation of parents or guardians. Ethical approval for the study was granted by the Kwara State University, Malete. Further clearance was obtained from local government health board. Oral consent was obtained from the village heads, clan heads and parents, in addition head and school teachers. Those who refused to give consent were excluded from the study.
Sample collection
All pupils that have consented to the study were enrolled by collection of their survey biodata within the months of February to May, 2013. Children that have received anti-helminthic drugs (randomly and infrequently distributed by State and Local Government Authority) within the past three months in all the schools were excluded from the study. A labelled sterile universal plastic bottle with pupil's name and serial number from the register of biodata was given to each pupil. They were then given sample collection instruction that was done in the local language of the pupils for understanding. These samples were taken to the laboratory as soon as received, usually less than two hours after collection in a carton.
Sample examination
Macroscopic examination was done on each sample as soon as they reached the laboratory. This was used to assess the diarrhoeic condition of the sample. Particular attention was paid to watery, loose or formed stools including presence of mucus and blood in stool. Wet preparation of each sample was done using normal saline and examined immediately. Ridley modified formol ether concentration technique (Cheesbrough, 1987) was used to improve on the recovery of the ova and larvae of helminth parasites from the samples that were missed in wet preparation. The sediments were examined by placing one drop each on the centre of the slide covered with coverslip and they were examined, parasites were identified as previously described (WHO, 2004) . The eggs and larvae count was done in formol ether concentration technique by weighing 1 g faeces. The entire preparation was examined and eggs found were counted, which gave the number of eggs per gram of faeces. Chisquare test was used to compare the data, P value less than 0.05 was considered significant using SPSS package.
RESULTS
The villages were Malete, Elemere, Ore-Olumoh and Animaje with samples population size of 156 (males 81, female 75); 115 (males 47, females 68); 75 (males 38, females 37) and 67 (males 31, females 36) respectively. Excluded pupils due to use of drug and non-consent were less than 10 pupils from each village.
In these rural areas, we detected intestinal helminths in 171 (41.9%) of 413 specimens, distributed as follows: Malete 115 (73.7%), Elemere 86 (74.8%), Ore-olumoh 70 (92.1%) and Animaje 50 (74.6%). The overall distribution of the STH parasites among the pupils of the rural communities is shown in Table 1 .
Hookworm parasite (15.3%) was the most frequently detected STH parasites, while S. stercoralis (7.1%) occurred least. Overall sex distribution showed that female pupils (21.3%) were slightly more infected with STH parasites than the male pupils (20.6%). Table 2 shows that there were 197 (47.7%) male pupils that registered for this study, 84 (42.6%) of which had at least one helminth parasite in their stool sample, while out of 216 (52.3%) of the female pupils registered for the study, 87 (40.3%) had at least one parasite detected.
The pupils were grouped into three categories based on their age: 5-9 years (43.3%), 10-14 years (52.5%) and 15-20 years (4.1%). Age group 15-20 years had the higher prevalence of helminth parasite of 47.1% than age groups five to nine years (41.9%) and 10-14 years (39.6%). There were fewer pupils in age group 15-20 years because most of their mates have gone to high school or gone to learn trade or apprenticeship.
The education system is divided into first basic primary school, that is, Primary 1-3 with 213 (51.6%) pupils and second basic primary school that is, primary 4-6 with 200 (48.4%) pupils. Pupils in first basic primary school had a higher prevalence of 42.7% of helminth infection than 40.0% of second basic primary school. Age distribution is presented in Table 2 . There were three main sources of domestic water supply to these communities where the pupils lived: bore hole, locally dogged well and stream/river. Parasites were found at higher frequency in pupils that use well (54.1%), than river/stream, 47.1% and bore hole, 38.6%. However, the difference was not significant at P > 0.05.
Most homes in these communities do not have toilet facilities. Nine out of 413 pupils (6.3%) use private latrine while 293 (70.1%) use open-field as places of defaecation while other use public latrine that were built by government or its agents. Higher prevalence of STH parasites were found among pupils that use opened field (45.7%) than 27.0% and 22% for public and private latrine respectively, this difference was significant at P< 0.05.
Hand washing habit of the pupils was also investigated in this study with three options: hand washing before meals 177 (42.9%), hand washing after use of toilet 109 (26.4%) and those that neither washes hands before meals nor after use of latrine 127 (30.8%). The prevalence of helminth parasites detected was 13.8, 12.5 and 14.0% in those that wash hands before meals, those that wash hands after use of latrine and those that neither wash before meals nor after use of latrine, respectively.
In this study, four helminth parasites were detected; however majority (30.8%) of them occurred as single parasitic infection in pupils. While very few had multiple infections. Only 19 (4.6%) had two parasites in their stool while only 2 (0.5%) had three different parasites in their stool.
Worm load is very important in determination of infection outcome by helminth parasite. There were five categories per preparation: scanty (1-3), few (4-10), moderate (11-20), many (21-40) and very many (over 40) per a gram of stool (Cheesbrough, 2002) . In this present study, most of the pupils (40.1%) had moderate infection, while pupils with heavy infection had prevalence of 8.8%.
DISCUSSION
Previous studies on estimated worm burden showed that globally, 39 million disability adjusted life years were lost due to intestinal helminthiasis (WHO, 1990; Chan, 1997) . This modal also estimated that about 70% of the total worm burden of diseases is due to STH infections. High prevalence of STH infection was found among school age pupils of rural communities in Moro LGA of Kwara State. Male pupils had a higher prevalence (42.6%) than the female (40.3%). The present study revealed a high prevalence of 41.9% of STH infection among the pupils in rural communities of Moro Local Government Area. Each of the four rural communities studied had a varying prevalence as illustrated in Table 1 . Eggs of hookworm (A. duodenale/N. americanus) had the higher prevalence than A. lumbricoides and whipworm T. trichiura. This prevalence was similar to previous studies in several developing tropical countries (Tadesse, 2005; Ali et al., 2003; Agi, 1995; Aghere et al., 1995) . The average prevalence in some West African countries (Nigeria, Togo and Guinea Bissau) was 5 to 60%) (Molbak et al., 1994) . These three nematodes have been implicated in growth retardation in children in tropical countries (Stephenson et al., 1989) , for various reasons such as the cause of iron deficiency anaemia, malnutrition, malabsorption and vitamin A deficiency (Roche and Benito, 1999) . In addition, some of the pupils had multiple infections of these parasites. Result showed that 4.6% of the pupils had two STH co-infections and 0.5% had three STH parasites. Multiple infections would have an overwhelming side effect on health of the pupils concerned. Previous report indicated that soil transmitted helminth species are commonly co-endemic (de Silva et al., 2003) . Rhabidiform larvae of Strongyloides stercoralis were also detected in the faecal samples with low prevalence of 7.1%. Female pupils had higher prevalence of 4.2% while the male pupils had 2.9%. This parasite has also been implicated in growth retardation and stomach pains in pupils.
Other intestinal helminths such as Enterobius vermicularis and Hymenolepis nana detected in previous studies by Jarallah (2012) and Tappe et al. (2011) in Iraq and Iran, respectively, were not detected in our study, though they were searched for. Age distribution showed that STH infections were more prevalence among age group 15-20 years (47.1%). This is because at such age pupils indicate changes in exposure to conditions that favour the transmission of the infective stage of the STH parasites. Other risk factors to acquisition of STH parasites in rural areas included the use of open-field for toilet as in 70.1% of the pupils studied. About 2.2% of the pupils came from homes that have private latrine facilities. Hand-washing habit of the pupils in these communities is very poor. Only 42.9% of the pupils wash their hands before meals, and 26.4% wash their hands after use of toilets while 30.8% of the pupils do not wash hands after the use of toilets nor before meals. The personnel hygiene and poor socio-economic factors contributed to the high prevalence of STH infections in this study (Adedoyin et al., 1990; Allen et al., 2004) . Other important determinants in transmission of STH parasites are poverty and inadequate water supplies and sanitation (Bethany et al., 2006) . In the present study, 77.8% of the pupils use bore holes as source of domestic water supply and had least prevalence of 38.6% of STH infection while those that use well had prevalence of 54.2% and stream/river was 47.1% prevalence of STH infection.
Intensity of infection is the main epidemiological index used to describe STH infection, this intensity is measured by the number of eggs per gram of faeces. The distribution of these eggs/larvae showed that majority of the pupils had moderately (++) infection while few were in the two extremes of scanty (+) and very many (++++) ( Table 3) . Generally, only STH infections of moderate and high produce clinical manifestation (Chan et al., 1994) . Previous study indicated that the highest intensity of infections is most common among the school age pupils than adults (Chan et al., 1994; Brooker et al., 2006) , and that morbidity from these infections are directly related to the numbers of worms harboured in the host (Arderson and May, 1991) .
In conclusion, we reported high prevalence of STH infections among the school pupils in rural communities of Moro LGA of Kwara State and we discussed factors that contributed to this high prevalence. All infected pupils were treated and each class was given health education talk with emphases on hand-washing, wearing of shoe/sandal and personal hygiene. We recommend an improved health education and supervision, regular deworming, provision of toilets at homes and schools and improved sanitary disposal of human wastes among the pupils and others in the communities to reduce transmission of STH infections. 
